Background: Dyspareunia and vestibulodynia have multifactorial infl uences. The effects of postpartum changes on these disorders as well as secondary complications of constipation and stress urinary incontinence (SUI) are explored in the following case report. Study Design: This is a single-case report with detailed information on patient examination, evaluation, intervention, and outcomes. Case Description: This case involved a postpartum woman with onset of dyspareunia, vestibulodynia, SUI, and constipation. Intervention included bladder normalization, manual therapy applied to pelvic fl oor muscles (PFMs), PFM strengthening and coordination exercises, abdominal strengthening, dilator use, and extensive education including the role of the PFM and bowel, bladder, and sexual function. Outcomes: This patient had attended 9 physical therapy sessions over a 3-month period. With physical therapy treatment, she was able to use tampons and have intercourse without discomfort. In addition, episodes of SUI and constipation were eliminated. Discussion: Little research places emphasis on the physiologic and psychologic changes that can affect a postpartum woman and her return to intercourse. This case report explores such changes in a patient with dyspareunia and vestibulodynia. Intervention addressed multiple issues including chronic pain sensitization, habitual muscle guarding, weak abdominal muscles, and PFM dysfunction. Treatment was found to be successful in eliminating this patient's dyspareunia, constipation, and SUI. Further research regarding postpartum changes and pelvic fl oor dysfunction is needed so that medical providers can prevent women from developing postpartum dyspareunia. By doing so, proper examination, evaluation, and treatment can be enacted sooner, and chronic pain and dysfunction may be avoided.
INTRODUCTION
Many women have pain that occurs before, during, or after intercourse, otherwise known as dyspareunia. [1] [2] [3] According to a study by Nusbaum et al, 4 who surveyed 964 women through a mailed questionnaire regarding sexual concerns, 71% of women reported dyspareunia. However, other studies report much smaller percentages of women with dyspareunia. For example, in 2006, the World Health Organization (WHO) performed a systematic review of studies that examined the prevalence of chronic pelvic pain (CPP) and found that the rate of dyspareunia among women ranged from 8% to 21.8%. 5 However, these data may show a lower rate because although the participants in the Nusbaum et al study had a routine gynecologic examination, the reported incidence of dyspareunia was via mailed questionnaires not during the examinations. The questionnaires specifi cally asked about sexual concerns. At a typical gynecologic visit, this same information may not be gleaned if the appropriate questions are not posed. In addition, the lower incidence rates reported in the WHO study may underestimate the true prevalence of dyspareunia as many women do not seek treatment for this issue, they may not feel comfortable discussing their problem, andրor they may not have been asked about dyspareunia by their health care providers. 6, 7 Danielsson et al 8 surveyed 3017 women and found that only 28% of women with severe dyspareunia consulted medical providers, while Harlow and Stewart 9 found the prevalence to be approximately 40%. Furthermore, Barrett et al 7 repor ted that only 49 of the 337 women who stated that they had a postpartum sexual problem discussed it with their health care professionals. In addition, this study showed that only 32% of women resumed sexual intercourse by the postpartum 6-week checkup. Thus, dyspareunia could not be present at this visit for 68% of patients who did not yet have intercourse. 7 There are various reasons for dyspareunia, some of which include vaginal atrophy, adhesions, endometriosis, pelvic infl ammatory disease, genital warts, patients with vestibulodynia have infl ammation at the vestibule. The term vestibulodynia (classifi ed as a localized vulvodynia) should be used to describe localized pain in the vestibule. However, a patient with vestibulodynia may have pain accompanied by infl ammation. Regardless, the term vestibulodynia should still be used to describe this condition. 26 The International Association for the Study of Pain defi nes pain as an unpleasant sensory and emotional experience associated with actual or potential tissue damage. 27 Research has demonstrated that chronic pain can elicit changes at the nociceptors, the spinal cord, and even at the cortex. [28] [29] [30] [31] [32] [33] [34] Chronic noxious stimuli can generate prolonged poststimulus sensory disturbances that include sensitization of both the peripheral and central nervous systems. 30, 32 This sensitization or heightened response to stimulation is sometimes referred to as hypersensitivity. Sensitization can include reduction in nociceptor thresholds, increased nociceptor reception, nociceptor response to normally nonnoxious stimuli (allodynia), increased intensity of response (hyperalgesia), prolonged poststimulus sensations, and spontaneous pain without provocation. [28] [29] [30] [31] [32] [33] Systemic hypersensitivity to both nonnoxious (tactile) stimuli and noxious (painful) stimuli has been found in patients with vestibulodynia. 28, 35, 36 In addition, increased densities of C-afferent nociceptors have been found in the vestibular mucosa of women with vestibulodynia. 28, 35, 36 Research shows that pelvic fl oor disorders frequently coexist as many share the same pathophysiologic mechanisms and risk factors. [37] [38] [39] [40] [41] Meschia et al 40 found that 122 of 511 patients (24%) with urinary incontinence (UI) also had anal incontinence. In addition, research has shown that bowel dysfunction is signifi cantly more common in patients with uterovaginal prolapse and UI than in women without either diagnosis alone. 37, 41 Stress urinary incontinence (SUI) is defi ned as the complaint of involuntary leakage on effort or exertion, or with sneezing or coughing. 42 Stress urinary incontinence can occur secondary to poor urethral support from pelvic fl oor structures or from incoordination of the PFMs during increased intra-abdominal pressure. 42, 43 According to the ROME III diagnostic criteria for functional gastrointestinal disorders, constipation is defi ned by the presence of 2 or more of the following symptoms: straining during more than 25% of defecations, lumpy or hard stools in at least 25% of defecations, sensation of incomplete evacuation for at least 25% of defecations, sensation of anorectal obstructionր blockage for at least 25% of defecations, use of manual maneuvers to facilitate at least 25% of defecations, or fewer than 3 defecations per week. These symptoms must have occurred in the last 3 months with onset at least 6 months prior to diagnosis. In lack of lubrication, perineal damage from childbirth, psychologic factors, and pelvic fl oor muscle (PFM) dysfunction. 2, [10] [11] [12] Studies of dyspareunia in postpartum women are limited in number; however, factors associated with the development of dyspareunia following childbirth have been suggested. 6, 7, [13] [14] [15] [16] Pain may be due to perineal healing, vaginal dryness, and loss of libido. Vaginal dryness and loss of libido can occur from the decline of estrogen levels after birthing or due to breast-feeding. 6, 7, [16] [17] [18] [19] [20] Postpartum estrogen levels decline secondary to the loss of placental estrogen. They also decline during lactation due to high levels of prolactin that have an antagonistic action on estrogen production. [17] [18] [19] [20] The decrease in estrogen levels can cause urogenital atrophy, decreased elasticity, and decreased blood fl ow to the vaginal region, thereby leading to vaginal dryness, burning, and dyspareunia. 15, 17, 18 In a study of 484 postpartum women, Barrett et al 7 reported almost a triple increase in postpartum dyspareunia compared with prepartum levels. 6, 15 Dyspareunia should not be confused with CPP. Dyspa reunia has been defi ned as a persistent or recurrent pain with attempted or completed vaginal entry andրor penile-vaginal intercourse. 1, 21, 22 Chronic pelvic pain by defi nition is the nonmalignant pain perceived in structures related to the pelvis. Chronic pelvic pain can include, but is not limited to, the following: urologic pain (eg, from interstitial cystitis), gynecologic pain (endometriosis, vulvar pain), anorectal pain (proctalgia fugax), neurologic (pudendal neuralgia), and muscular pain (from the PFMs). 22, 23 Not everyone with CPP has dyspareunia, but dyspareunia can be an associated symptom of CPP. This is an important distinction that should be noted. Chronic pelvic pain has some subcategories that include different pain syndromes such as vulvar pain syndrome (vulvodynia) that is relevant to this case study. 22, 23 Dyspareunia is a symptom of patients who have vulvodynia. The International Society for the Study of Vulvovaginal Disease defi nes vulvodynia as a chronic burning andրor pain in the vulva without objective physical fi ndings to explain the symptoms. 24 The cause of vulvodynia is unknown, but some proposed reasons include immune factors, infl ammation, increased urinary oxalates, embryologic abnormalities, hormonal factors, and neurologic changes. 25 Pain from vulvodynia can be classifi ed as generalized versus localized and provoked versus unprovoked. 25 Although persons with vulvodynia do not always have infl ammation at the vulva, infl ammation can be present in a type of localized vulvodynia called vestibulodynia. In vestibulodynia, the portion of the vulva called the vestibule has chronic painրburning and may be infl amed. 26 Vestibulodynia was formerly known as vestibulitis, an inaccurate term as not all
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The patient did not initially identify other coexisting pelvic fl oor disorders. However, during questioning of her history, she revealed SUI and constipation that began sometime after her caesarian section. The patient noted drops of urine leakage with sneezing and coughing that would occur almost daily. She wore a panty liner for protection only when she had a cold as frequent coughs and sneezes caused more leakage. She sometimes had hesitancy, while initiating urination. She had a bowel movement about once a day. However, she strained for about 50% of all bowel movements and for more than 50% of the time during a single evacuation. She reported that her stools were mostly hard. She used laxatives once every few months and felt that her fecal evacuation was sometimes incomplete. She revealed that both her SUI and constipation had slowly increased over the years. She did not seek treatment for these conditions as she was unaware that they could be ameliorated with treatment.
Systems Review
The patient's neurologic, integumentary, and cardiopulmonary systems were grossly screened and unremarkable. Her upper and lower extremity myotomes and dermatomes were within normal limits. Her musculoskeletal system was also grossly normal as she was ambulating and transferring and was able to don and doff her clothes without problem. Further detailed assessment of her musculoskeletal, integumentary, and neurologic systems was performed through other tests and measures described later.
Examination
Based on palpation of pelvic bony landmarks, the patient's pelvis was found to be level. The patient's standing posture revealed decreased lordosis, fl attened thoracic kyphotic curve, mild bilateral scapular protraction (right greater than left), bilateral genu recurvatum, bilateral foot pronation, and a mild right mid thoracic scoliosis. Research has shown that posture infl uences the recruitment of the PFMs. Specifi cally, it has been shown that a reduction in PFM activity is associated with a reduced lumbar lordosis. 47 Active motion testing was performed of the thoracolumbar spine in the standing position and revealed no gross restrictions or no provoked pain. Muscle length and fl exibility were normal for the hips, and manual muscle testing of the hips demonstrated no weaknesses. The sacroiliac and hip joints were cleared for dysfunction through negative fi ndings in the following tests: Fabers, P4րthigh thrust, and Modifi ed Trendelenburg. These tests are recommended (along with Gaenslen's test, which was not performed) as important for the diagnosis and treatment of pelvic girdle pain. 48 Although the patient did not have the addition, there can be no evidence for irritable bowel syndrome, and loose stools are rarely present. 44, 45 This case report describes the physical therapy management of a postpartum woman with vestibulodynia and dyspareunia. In addition, this report illustrates the effect of postpartum changes on a woman's urinary, bowel, and sexual function. Finally, this report also suggests that dyspareunia and vestibulodynia can have multifactorial infl uences.
CASE DESCRIPTION

Patient History
The patient was a 39-year-old woman who presented with dyspareunia, vestibulodynia, SUI, and constipation. She was gravida 2 para 1 with an emergency caesarian section at the age of 31 years. She reported that she occasionally had some mild discomfort with intercourse prepartum, but stated that this was very rare and was never a concern. After her caesarian section, she reported severe and consistent pain with intercourse. Medical history included the removal of her gallbladder at the age of 37 years and a uterine fi broid that self-absorbed. She decided to seek treatment at the age of 38 years for dyspareunia and was referred from her gynecologist to a vulvar specialist. She was diagnosed with vestibulodynia, a type of localized vulvodynia, and was treated with betamethasone topical (diprolene) twice a day for 2 months. She was also prescribed lidocaine topical (Xylocaine) to be app lied to the vestibule before intercourse. The patient reported that the betamethasone topical did not alleviate her pain but that it helped her vulvar redness. She reported that the lidocaine irritated her skin. She ceased using both of these medications before referral by the vulvar specialist to physical therapy. Thus, current medications included only birth control pills. This patient worked full-time in research and sat most of the workday. She biked and walked for exercise, but this was inconsistent. When she did ride her bike, the increase in vulvar pain caused her to cease biking. She had a good relationship with her husband and had an 8-year-old child. She had recently begun counseling for coping with her pa in and the impact it had on her life. Other than the aforementioned, she was in good health and was very open to discussion regarding her symptoms.
This patient reported 7ր10 sharp, burning pain with initial penetration and upon penile exiting. 46 She ranked her pain during intercourse as 5ր10 deep achy pain. She was sexually active about 2 times per week. Following intercourse she observed her vestibule to be red and irritated. She used a water-based lubricant to reduce vaginal dryness during intercourse but indicated this only helped minimally. She also complained of pain with tampon use and vaginal examinations. neither redness nor lesions were noted. However, the patient did have a loss of labia minora posteriorly. Vestibulodynia can be linked to this loss of tissue from chronic infl ammation. [65] [66] [67] [68] The q-tip test, a valid test to determine vestibulodynia, was not performed. 25, 69, 70 However, on similar examination of the vestibule using light touch, the patient complained of 10ր10 burning pain at the introitus especially around the posterior fourchette region from the 4-o'clock to 8-o'clock position. The pain mimicked that experienced during intercourse at initial penetration. She experienced 8ր10 pain on palpation of pubococcygeus, puborectalis, iliococcygeus, ischiococcygeus, and obturator internus bilaterally. The patient reported that she expected the examination to be very painful and had diffi culty differentiating between the pain felt in 1 muscle and another. She identifi ed that internal PFM palpation produced deep achy pain similar to that experienced during intercourse. She exhibited various trigger points throughout these muscles. The vaginal vault size and muscle bulk were within normal limits. It was noted that the patient did not have urethral hypermobility. Using the modifi ed Oxford grading system, the muscle grade was 3ր5 bilaterally. 71, 72 The patient held a PFM contraction for 5 seconds for a total of 7 repetitions before fatigue set in. The patient also performed 5 quick contractions in 10 seconds. It was noted that the patient had some diffi culty relaxing her PFMs following muscle contraction. Pelvic fl oor muscle dyssynergia was observed when she was asked to bear down to simulate a bowel movement. During this maneuver, she fl icked the PFMs into slight contraction and had diffi culty with muscle relaxation.
A bowel and bladder diary assessment and an internal surface electromyographic (EMG) assessment of PFMs were not performed until the second visit, but the results of these assessments were used to assist with diagnosis and intervention. The patient's 3-day bladder diary demonstrated some poor bladder habits such as urinating before leaving home "just in case" she had to urinate later. She also drank about 20 oz of caffeinated fl uid a day, urinated 8 to 9 times a day, and had an average voiding interval of 2.2 hours. She exhibited 1 small SUI episode associated with a cough. As for constipation, she evacuated very hard stool on a daily basis. She used forceful bearing down for 2ր3 of the episodes and reported bearing down for greater than 25% of the time that she sat for defecation.
An internal surface EMG assessment of the resting vaginal PFM as shown in Figure 1 demonstrated an average of 0.86 V, which, according to White et al, 73 is normal. In Figure 2 , the patient contracted the PFM for 10 seconds and relaxed for 10 seconds. Figure 2 demonstrates muscle recruitment of diagnosis of pelvic girdle pain, these tests were performed as they have high specifi city (0.77-1.0) and an interrater reliability kappa value greater than 0.50. 48 These tests were selected over mobility palpation tests with lower reported interrater reliability. 48 Functional testing of the abdominal muscles revealed that the patient had abdominal bulging while attempting to lift her head from a supine position. In addition, she primarily used her rectus abdominus muscle to complete this task. Similarly, she exhibited abdominal bulging during supine to sitting and sit to stand transfers. Sapsford et al 47 found that patients with SUI not only had a decrease in PFM activity at rest but also had an increase in superfi cial abdominal muscle activity with postural changes. This would be consistent with the fi ndings mentioned earlier.
As for the use of her deeper abdominal muscles, she obtained a 1ր5 muscle grade based on Sahrmann testing. That is while in a hooklying position, she was able to contract these muscles and keep her pelvis stable while lifting one foot while fl exing the hip to 90Њ and then lifting the other foot to the same position. 49, 50 This patient also had a 3-fi nger diastasis rectus abdominus (DRA) at the umbilicus, which is signifi c ant according to Noble. 51 A DRA can contribute to abdominal weakness as the length tension of the muscles is changed; it is also correlated with UI and pelvic pain. [52] [53] [54] [55] [56] There were neither trigger points nor tenderness along her abdomen and hip muscles. However, there were 2 small laparoscopic incisions from her gall bladder surgery. One located at her umbilicus and 1 cranial and lateral to the umbilicus. She also had a horizontal bikini line caesarian scar. This scar had decreased mobility at its center. Adhesions from caesarian sections and other abdominal surgeries are found to contribute to CPP. 57, 58 Verbal consent was obtained before the external and internal pelvic fl oor examination. 22, [59] [60] [61] On visual examination, the introitus was closed. The external genitalia did not have any redness or irritation nor were external hemorrhoids present. Perineal body mobility was minimal with voluntary PFM contraction and relaxation and absent during cough. An involuntary contraction of the PFMs should occur before an increase of intra-abdominal pressure to help prevent UI. 3 With involuntary relaxation, the patient was asked to strain as if defecating. 3 When asked to bear down, she contracted the PFMs instead of relaxing and elongating them. The absence of involuntary PFM relaxation may be associated with constipation and dysynergia. [62] [63] [64] Palpa tion of external genital structures revealed painful trigger points at the superfi cial transverse perineal muscles and levator ani: right 6ր10 pain and left 4ր10 pain. The vestibule was then examined and diffi culty with PFM relaxation. In Figures 1 to 5, it appears that the superfi cial abdominal muscles were being assessed by EMG with PFM use; however, they were not. Recruitment of the rectus abdominus, obliques, and transverse abdominus (TA) was monitored via visual and tactile assessment. According to Hampton, 75 there is an increase in clinical and research-based evidence that suggests that it is not necessary and most likely not successful to attempt to reeducate and strengthen the PFM while trying to inhibit abdominal muscle activity as the PFM appears to contra ct with abdominal muscles, particularly the TA. 72 In addition, it is suggested to use techniques that incorporate PFM, TA, and multifi dus in treating lumbopelvic dysfunction. 75, 76 However, Bø warns that as research regarding this is still scant, caution should be taken in attempting to strengthen the PFM indirectly via strengthening the TA. 77
Outcome Assessment Tools
The numeric 11-point pain scale, PFM strength, visual examination of PFM coordination, EMG fi ndings, and the patient's report of improved function were assessed to monitor this patient's outcome. Williamson and Hogart 78 performed a literature review of pain scales and concluded that the numeric rating scale, 12.6 V on average with a net rise of 11.7 V and rest of 0.95 V. Although there are no published PFM EMG norms, and EMG measures motor unit recruitment not strength, some literature suggests that low net rise could be a sign of PFM weakness with possible PFM incoordination. 73 According to the research done by Vodusek, 74 most motor units are activated when a normal muscle is "strong." Therefore, one might suggest that less motor units activated are equivalent to the muscle being "weak." During the 10-second interval, her ability to sustain the contraction was inconsistent as seen by the fl uctuating lines during the contraction intervals. This can also signify poor motor unit recruitment andրor incoordination and possibly muscle "weakness." Her EMG recordings revealed full derecruitmentրrelaxation. Figure 3 shows performance of quick PFM contractions (2-second contractionր4-second relaxation). The initiation of her contractions was delayed as was relaxation. The net muscle activity during quick contractions was only 9.1 V. These observations may refl ect poor motor unit recruitment, muscle weakness, and incoordination. 74 During the derecruitmentրrelaxation intervals, her resting tone was near 1.69 V, which was not expected as during the manual examination, this patient exhibited Visual Analogue Scale, and the verbal rating scale are all valid and reliable tests to use for clinical practice. The numeric rating scale was also found to have good sensitivity. 78 Assessing PFM strength using the modifi ed Oxford grading system has confl icting reports on reliability and validity. [79] [80] [81] Visual examination of the PFM with involuntary and voluntary contraction has been found to have high intertester reliability (between 0.94 and 0.97 kappa coeffi cients), but the validity of this method is uncertain. 80 Electromyogram has been shown to be valid as it measures the presence or absence of muscle activity. Research on reliability of EMG for PFM assessment was limited. However, in a study done by Auchincloss and McLean, 82 between-trial reliability ranged from 0.58 to 0.98 but between-day reliability was poor. Although, according to Vodusek, 74 most motor units are activated when a normal muscle is "strong," there are no normative values used that have been standardized, and using the term "strong" or "weak" is speculation.
EVALUATION/DIAGNOSIS
History and examination on the initial visit revealed a 39-year-old woman with signs and symptoms of dyspareunia, vestibulodynia, SUI, and constipation. As this patient had PFM dyssynergia with some PFM weakness, her condition fell into the Guide to Physical Therapy Practice Musculoskeletal Pattern C: Impaired muscle performance. 83 Impairments included PFM dyssynergia, PFM weakness and decreased endurance, painful PFM trigger points, weak abdominal muscles, decreased caesarian scar tissue mobility, and poor postural awareness. Functional limitations included pain with tampon use, intercourse, vaginal examinations, and bike riding. It also included the decreased ability to have normal bowel movements and urinary leakage with activities that increased intra-abdominal pressure. Also, it was hypothesized that multifactorial postpartum changes contributed to the onset of this patient's dyspareunia and vestibulodynia as well as the SUI and constipation.
Vestibulodynia is a chronic condition that can have fl are-up episodes. This patient's report of postpartum dyspareunia and the loss of her labia minora may have been due to chronic infl ammation. She could have had an 8-year history of vestibulodynia. When she was postpartum and breast-feeding, she could have exhibited vulva dryness due to estr ogen defi ciency. The lack of estrogen could have helped initiate the vestibulodynia and contributed to PFM dysfunction and dyspareunia. 84 Also, the chronicity of this patient's pain may have caused neurologic changes such as nociceptor sensitization and changes in the spinal cord and cortex, thereby contributing to further dyspareunia. 28, 33, 85 Although this patient did not deliver vaginally, she could still have perineal pain and may have expected further pain with postpartum intercourse. 43 It is possible that this expectation of pain led to PFM guarding; this guarding increased vaginal friction; and lastly, the friction caused subsequent pain. Thus, this pain cycle may have created a learned response to vaginal penetration. 12 For example, right before the internal vaginal examination was performed, the patient contracted the PFM in a guarded response in expectation that the vaginal examination would cause pain. This psychosomatic relationship with vaginal penetration can create further pain as the vagina cannot relax and accommodate. 86 Furthermore, with the emergency caesarian section, there was additional trauma to the abdominal muscles and subsequent surgical scar tissue. As discussed earlier, abdominal scar tissue can contribute to pelvic pain. 57, 58 Also, since the abdominal muscles contribute to PFM recruitment, more PFM weakness may occur if the abdominals are affected. 54, 62, 75, 76 Lastly, her weak abdominal muscles and increase in Valsalva with transfers also contributed to repeated stress on the already-weak and painful pelvic fl oor and thus may have contributed to her SUI.
The dyssynergia she exhibited could have occurred because of a learned response to pain from intercourse and also from painful defecation. Initially after the delivery, discomfort at both the abdominal and perineal regions may have caused the patient to guard and contract the PFM as opposed to relaxing them. This behavior may have become habitual and led to further PFM dyssynergia.
Patient Goals
The patient's main goals included pain-free intercourse, tampon use, and vaginal examinations. Secondary goals included decreased episodes of SUI and constipation. The therapist's goals included achieving the above, while restoring PFM synergy, strengthening abdominal muscles, improving postural awareness, diminishing PFM trigger points, and normalizing bowel and bladder habits. Prognosis was good for the following reasons: the patient's symptoms appeared soon after her C-section; the underlying muscular impairments were not previously managed; and she had no hip or spine dysfunction. In addition, the patient had a supportive husband, attended counseling to cope with these issues, and became an active participant in her treatment.
INTERVENTION
Intervention addressed the previously mentioned impairments and functional limitations with focus on reducing chronic pain sensitization, PFM dyssynergia, and habitual muscle guarding. This patient was seen a total of 9 visits, 45 minutes in duration, over a 3-month period. During the initial examination, the patient was educated on the physiology of micturition and defecation and how PFM dyssynergia infl uences SUI, constipation, and dyspareunia. 43 In addition, the pain cycle, learned response to pain, and neurologic changes that can occur with pain, that is, sensitization, were discussed. 86 These points were reiterated over the 3-month course of care as well as instruction regarding the proper sitting position for toileting, [87] [88] [89] proper relaxation of the PFM for urination and def-ecation, and decreasing the Valsalva moment with transfers and other activities of daily living.
Initially, the patient was also educated on the possibility that the caesarian section adhesions affected the PFM fascia and muscle recruitment. 57, 90 She was subsequently shown how to perform scar tissue mobilization as part of her home exercise program. Specifi cally, she was instructed to slowly slide the skin into an area of restriction, and at that point to hold fi rm pressure for 90 seconds. She was to start gently and progress to a deeper massage, while staying below her pain threshold. She was instructed to also pull in directions opposite the restriction so that vertical, horizontal, medial, and lateral positions were included. 91 The patient was to perform this daily for 5 minutes as tolerated.
She was given a 3-day bladder diary to determine voiding frequency and patterns. After reviewing the diary, normalization of bladder habits was addressed through bladder retraining. Bladder retraining has shown to be effective for managing urge, mixed, and stress incontinence. 92, 93 This patient was instructed to decrease caffeine intake to one 8-oz cup of caffeinated coffee per day and to decrease other bladder irritants such as soda and artifi cial sweeteners. Reducing bladder irritants has been shown to decrease dysuria in patients with interstitial cystitis. 94, 95 Although this patient did not have interstitial cystitis, this intervention was included in the plan of care. As both the bladder and the vestibule originate from the same embryonic tissue, it has been suggested to decrease irritants for patients with vestibulitis as a prophylactic measure. 59, 96, 97 As she did not feel much urgency but did exhibit smaller voiding intervals than ideal, she was told to attempt to void every 3 to 4 hours. In addition, she was instructed to stop the behavior of emptying her bladder "just in case" she would not fi nd a bathroom later. She was also educated on increasing her fi ber intake (including fruits and vegetables) to help bulken and soften her stool. 72 During her initial evaluation as well as on each subsequent visit, internal manual therapy techniques including ischemic compression, contract relax, and a modifi ed Thiele's technique were used to release painful trigger points. 12, 72, 90, [98] [99] [100] [101] With ischemic compression, pressure was applied to trigger points throughout the PFMs and obturator internus for 1 to 2 minutes and then released. Pressure was enough to elicit slight discomfort but not pain. With contract relax technique, the patient is asked to contract the PFMs, followed by full muscle relaxation. During the relaxation, gentle pressure was given to the muscle to inhibit contraction and promote relaxation. While the therapist kept pressure on the same point, the patient was asked to contract again. During the relaxation, the therapist applied an increase in pressure to result in further relaxation. 72 Thiele's technique is a more aggressive manual technique. With this, a fi rm sweep from the 3-o'clock position to the 9-o'clock position of the PFM was performed. However, this technique was modifi ed to sweep from the 3-o'clock position to the 6-o'clock position and then from the 9-o'clock position to the 6-o'clock position. 72, 101 This procedure was repeated about 10 times per side with pressure given, depending on the patient tolerance. Myofascial release techniques including contract relax and slow friction massage were used on the superfi cial perineal muscles, external levator ani, and posterior fourchette. Manual therapy has been recommended to treat pelvic pain and has been shown to be effi cacious in ameliorating pelvic pain. 12, 25, 64, 90 Following the interventions described earlier, PFM coordination and strengthening exercises were performed. Biofeedback was delivered using the Synergy 3D CTS 2000 Program on a CTS 2000 Pathway EMG. Both surface EMG and manual feedback have been found to increase PFM recruitment and PFM strength and improve PFM coordination. 43, [102] [103] [104] [105] Internal vaginal surface EMG has also been demonstrated to reduce pain in patients with vulvar pain syndromes by reducing tone and improving muscle stability. 12, 25 Surface EMG via an internal vaginal electrode was used at 7 of her visits for strengthening, improving synergistic use of the PFM, and reinforcing PFM relaxation around an object. At each session, the patient was in a hooklying position with the internal vaginal sensor in place. Using cues from the computerized program, the patient performed the following PFM exercises for 10 repetitions: 10-second contractionր10-second relaxation, 10-second contractionր20-second relaxation, and 2-second contractionր4-second relaxation.
A review of literature confi rmed that PFM strengthening reduces incontinence as well as pelvic pain. 53, 72, 72, 77, [93] [94] [95] 102, [106] [107] [108] [109] However, it remains inconclusive on the best way to prescribe strengthening exercises regarding frequency, duration, and intensity. 77, 108 During the EMG evaluation, this patient demonstrated better PFM motor recruitment and sustainability than with manual evaluation. This may have been secondary to her comfort level with electrode versus manual feedback. Because she was able to sustain a PFM contraction with biofeedback, her home exercise program refl ected this with a set of 10 repetitions of the following: 10-second contractionր10-second relaxation and 2-second contractionր4-second relaxation performed twice a day. This was gradually increased as the patient demonstrated the improved use of her PFM. By discharge, she was instructed to perform her exercises multiple times during the day. In addition, she was told to incorporate PFM contractions into her daily routine. For example, while standing in the grocery store line, while at a stoplight, or while waiting for her nails to dry. She initially started the PFM exercises in a supine position and then advanced to sitting and standing positions. Very careful attention was given to make sure that the patient understood that relaxing the PFM was just as important.
Voluntary contraction of the PFMs prior to an increase in intra-abdominal pressure, otherwise known as "the Knack," was taught to decrease the risk of SUI. 110 By initiating a precontraction, the urethra and bladder base is prevented from descending and the pressure around the urethral neck is increased, thereby reducing the chance of urine leakage with stress. 108, 110, 111 It is also suggested that this precontraction exercise builds automatic function of the PFM in response to stress. 112 Thus, this voluntary precontraction will later become involuntary and assist in the automatic response to an activity that causes stress on the PFM. [110] [111] [112] Many studies that supported using the precontraction did so with a combination of PFM strengthening, which this patient did. 77, 108 As this patient was able to correctly contract her PFMs with vaginal examination, the "Knack" was taught on the day of evaluation and reviewed on the second and third visits.
It has been suggested through numerous studies that a PFM contraction should be incorporated with a TA contraction. Both muscles facilitate the use of the other, and they appear to work together to stabilize the pelvis. 72, 75, 76, 114 In the research done by Neumann and Gill, 76 even when subjects tried to elicit a PFM contraction solely, the TA and internal oblique muscles were activated; and Bo et al 114 found that abdominal muscle contractions resulted in PFM cocontraction. 75 At the third visit, the patient in this case report was instructed to focus on contracting the TA alone, the PFM alone, and contracting the TA, while recruiting the PFM. These exercises were done in supine, sitting, and standing positions. At the fi fth visit when the patient had improved TA control, she was instructed to contract the TA with the PFMs while performing a daily activity, such as brushing her teeth, transfers, or lifting an object from the fl oor. For TA recruitment, the patient was instructed to exhale while slowly and gently tightening the lower abdominal region while focusing on pulling the umbilicus upward and inward toward the rib cage, without producing abdominal distension. When the patient was comfortable with this, she was asked to contract the PFM alone, and then she was to contract the TA and the PFMs together. This was monitored via internal palpation of the PFM, external palpation of the TA, and visual inspection of the abdomen.
On the fi fth visit, TA advancement in strengthening was done via the Sahrmann method. 49, 50 Level 2 of Sahrmann abdominal exercises was performed. Th e patient would fi rst activate the TA, as discussed earlier, and then while keeping the pelvis stable, she would fl ex one hip to 90Њ and lift and slide the other foot to extend the hip and knee. As this patient also had a DRA, instruction on monitoring abdominal contraction and the DRA width was given at this same time. 49, 50 This instruction was a modifi ed version of the DRA testing position. 52 As the patient performed her abdominal exercise, she was taught to place 1 to 2 of her fi ngers into the umbilicus region. As she initiated the contraction, she would feel for the sides of the rectus abdominus approximating. If the DRA approximated or remained stable, she was allowed to continue with the exercise. If she felt a further separation of the muscle, she was instructed to modify the exercise (by not fully extending her leg) so that it was less diffi cult, or to begin the exercises again and focus on correctly recruiting the TA before of a sex therapist. A list of sex therapists certifi ed from the American Association of Sexuality Educators, Counselors, and Therapists was given to the patient. Regarding intercourse, it was strongly suggested that the patient abstain from intercourse until pain resolution was achieved through physical therapy. It was suggested that she try other acts of intimacy that did not cause any discomfort. The patient considered this but ultimately continued having intercourse even though it was painful. Unfortunately, this may have slowed the progress of physical therapy as having painful intercourse could reinforce the pain cycle and sensitization. If the patient could have tolerated the use of lidocaine, which she had stopped using prior to her evaluation, this also might have alleviated some of this discomfort.
OUTCOMES
This patient was very adherent to the given program with the exception that she postponed the use of dilators and she continued to have painful intercourse. Even so, she progressed quickly given the chronicity of her condition. On the fourth session, which was about 1 month into treatment, the patient reported resolution of SUI but still reported dyspareunia. At that time, she demonstrated improved PFM coordination with surface EMG and with manual examination. By her fi fth session, her constipation had resolved. She reported complete evacuation, softer bowel movements, and defecating without force. Urine hesitancy and pain with tampon use were also absent.
By her seventh visit, the patient reported having intercourse with at least 50% less pain. Concomitantly, her PFM had a lower pain score of 3ր10 at the trigger points. On her last 2 visits, she reported no dyspareunia (pain 0ր10) with intercourse as long as she helped her partner insert his penis. She did not re turn to bike riding secondary to time constraints. At discharge, she was using a larger dilator (29 mm) for her home exercise program; manual muscle test of her PFM was 4ր5 bilaterally; and pain to palpation of her superfi cial and deep PFM was 0ր10 and 2ր10, respectively. However, she still had muscle guarding on expectation of a manual examination or insertion of a vaginal electrode. However, she re cognized this, and within a few seconds she was able to relax the PFM to allow pain-free insertion. Final surface EMG (see Figures 4 and 5 ) displayed the following: a rise of 22.6 V compared with the initial rise of 11.7 V for the 10ր10 program, and a rise of 13.4 V compared with the initial rise of 9.01 V for the 2ր4 program. This demonstrated an improvement in muscle motor unit recruitment and possibly an increase in "strength." The ability to sustain a contraction was more consistent. However, moving her extremities. If this did not stabilize the DRA, she could use a towel or her hands to assist with rectus abdominus approximation. 114 This patient did not have a problem with further separation and although she was educated in the above, she did not have to use these techniques while seen in her treatment sessions. However, this patient was instructed to use this self-examination technique at home when she progressed her exercises. All abdominal exercises were advanced and incorporated into her daily routine by discharge.
Lastly, the patient was instructed to order dilators and was instructed in their use. Dilators are used to desensitize the vaginal vault to penetration, promote muscular relaxation, and reduce pain from dyspareunia. 84, 90, 115, 116 Dilator use was not prescribed until session 5 as the patient was a little hesitant to order them. She was instructed to use the smallest dilator (18-mm width) fi rst and to lubricate the dilator. For her home program, the patient pressed the tip of the dilator around the opening to the introitus especially around the posterior fourchette for 5 seconds at each segment. This was followed by using the dilator to create some mild friction around the introitus through an in and out motion. Finally, instruction was given to insert the dilator comfortably into the vaginal canal for 5 to 10 minutes, while focusing on PFM relaxation and allowing for accommodation to oc cur. Incorporation of the contractրrelax technique or use of imagery for relaxation was encouraged. Some imagery included visualization of the following: increasing blood fl ow to the vaginal area, opening of the anus, enlarging circles, and elongating the perineal area during inhalation. The patient increased to the next dilator size, over a few weeks, when the above was accomplished without pain upon insertion and accommodation. By following these instructions, the goal was to decrease hypersensitivity to pressure and friction at the introitus and to become accustomed to having something inside the vaginal canal without pain, thus allowing the PFM to accommodate the object in preparation for intercourse, tampon use, or vaginal examinations. Eventually, the patient was able to advance to a larger dilator (29-mm width) .
Throughout assessment and treatment, the multidisciplinary model was applied. This approach appears to lead to better outcomes when treating patients with pelvic pain. 12, 90, [117] [118] Practitioners for this patient included her primary care physician, gynecologist, vulvar specialist, physical therapist, and counselor. Progress notes were sent to the primary care physician and the vulvar specialist. The patient stopped seeing her current counselor because she did not feel he had specifi c experience with pelvic pain. Therefore, it was advised that the patient seek the help One unusual presentation this patient demonstrated was her resting PFM tone as assessed by surface EMG. Usually, vulvodynia is related to high tension in the PFMs with resultant dyspareunia. 73, 84, 117, 120 At the time of this examination, she did not demonstrate high resting muscle activity as per the EMG results (see Figure 1 ). However, according to Rosenbaum, 118 there is no standardization to assess PFM tone. Most studies report high resting tone in the PFMs with dyspareunia. 12, 84 However, Jantos, 30 in a retrospective review on 529 patients with vulvodynia, found a negative correlation between surface EMG reading and duration of pain. In other words, as pain became more chronic, the resting EMG reading was lessened. 30 Their hypothesis was that progressive quieting of electrical activity in muscle tissues occurred, as seen with the development of a functional muscle contracture. However, the results showed no corresponding reduction in pain severity. 30 It is also possible that although this patient appeared to relax the PFMs on biofeedback, she may not have been able to transfer this to a functional activity such as urination, defecation, or intercourse. Muscle guarding and incoordination with function can have a psychologic component to it. 121, 122 According to Van Der Velde and Everaerd, 121 with chronic occurrence of pain, psychologic manifestations of anxiety and fear of pain with intercourse can arise. Once this occurs, a woman in this scenario may start to contract her PFMs even prior to intercourse or touch, in preparation for pain. This habitual guarding makes vaginal penetration more diffi cult and thereby can contribute to further friction and pain. In their study, Jantos and White 122 concurred that patients with vulvodynia have a high prevalence of anxiety. Furthermore, Granot et al 123 reported that the difference in pain thresholds between patients with vulvodynia and controls can be mediated by anxiety. Granot et al 123 reported that patients with vulvodynia experienced enhanced pain perception, greater emotional response, and increased autonomic reactivity that controls. Furthermore, with vulvodynia, PFM trigger points and the poor ability to contract and relax the PFM are frequently found. 12, 25, 26, 84 This decreased PFM coordination could have been the source of this patient's constipation. Constipation can occur because of a paradoxical contraction: the patient is unable to relax the PFM during defecation and instead performs a PFM contraction. [124] [125] [126] In addition, this poor ability to contract along with existing PFM weakness could have contributed to her SUI.
The interventions chosen in this case report to address dyspareunia, vestibulodynia, SUI, and constipation allowed this patient to meet her goals of pain-free intercourse, tampon use, and vaginal examinations and eliminate her SUI and constipation. Pelvic fl oor muscles she did have a higher resting tone at 4.95 V with the 2ր4 program upon discharge. This number may have been higher because she still had some diffi culty with coordination of the PFM for quick relaxation. Upon visual inspection, she exhibited normal voluntary and involuntary relaxation and contraction of the PFM. Transverse abdominus strength also improved as she was able to properly perform more advanced Sahrmann abdominal exercises. She was now at a 3ր5 on Sahrmann testing for lower abdominal strength. (She contracted her deep abdominal muscles and kept her pelvis stable in a supine, hip-fl exed position, while slowly lowering 1 leg until the heel was about 12 cm from the ground and then extended that knee.) 49, 50 More importantly, this patient became independent with the self-management of her symptoms. For example, she reported a regression with constipation at 1 visit. She realized why this occurred and knew how to ameliorate the problem without having to call the physical therapist. Discussion on using the knowledge gained from physical therapy to self-manage any future symptoms was greatly emphasized.
Overall, this patient did very well with physical therapy management. The patient was instructed to continue with her home dilator use 2 to 3 times per week until she was able to have pain-free intercourse for at least another month. She was also instructed to continue with PFM and abdominal exercises 3 times per week to maintain muscle strength and PFM coordination.
DISCUSSION
Giving birth, breast-feeding, and using birth control pills can all disrupt the normal hormonal cycles a woman has and can contribute to vaginal dryness as well as infl uence the body's response to sexual stimulation. 6, 13, [17] [18] [19] [20] 20, 29, 119 This can result in discomfort with intercourse. In this case, it was hypothesized that this patient's postpartum hormonal changes contributed to vaginal dryness and irritation at the vulva resulting in pain. In a study of 484 women, Barrett et al 7 concluded that dyspareunia at 6 months postpartum was signifi cantly associated with breast-feeding and a history of prepregnancy dyspareunia. 7 The continuation to have intercourse even when having pain and irritation could lead to the process of central and peripheral sensitization. Both Jantos 30 and Woolf 32 concluded that chronic noxious stimuli can generate hypersensitivity, and Bohm-Starke et al 29 reported decreased mechanical pain thresholds in the vestibular mucosa of women on birth control pills. If this patient experienced sensitization, she might have experienced dyspareunia. Given that both hormonal and neurologic factors are listed as possible etiologies of vulvodynia, all of the above may have led to her medical diagnosis of vestibulodynia. 25 wide variation in their rates. However, they concluded that high-quality literature revealed a high burden of disease for all types of pelvic pain. 5 Unfortunately, this study did exclude postpartum women and may have limited fi ndings on patients with vulvodynia because of their search criterion. However, given this and the fi ndings described earlier, it is imperative that high-quality studies continue to be conducted on pelvic pain, vulvodynia included. Only with more insight into the cause of vulvodynia and other pelvic pain conditions will a solution to prevention and the most effi cacious treatment of such conditions exist.
CONCLUSION
There are both physiologic and psychologic events that occur during the antepartum and postpartum period. Such events can alter a woman's body and continue to affect her function years later. Pelvic fl oor muscle weakness, abnormal tone, transient hormonal shifts, and tissue damage that emerge during pregnancy and delivery are just some of the changes that are discussed in this case report. These changes can have both acute and chronic negative effects on sexual, bowel, and bladder functions. The patient discussed began treatment for the primary issues of vestibulodynia and dyspareunia. As there is not always a clear reason for such problems and infl uences can be multifactorial, a thorough history and a detailed assessment were essential for this clinician to correctly diagnose and determine an appropriate treatment plan. For this patient, psychologic and physiologic changes such as anxiety, pelvic fl oor dysfunction, hormonal changes, and neural sensitization may have infl uenced her vestibulodynia and dyspareunia. Because she did not seek medical treatment until about 8 years postpartum, these issues became more chronic and her poor compensatory strategies for coping with dyspareunia were further reinforced. This might have led to further pain, skin irritation, and muscle guarding and therefore might have worsened her condition. As discussed throughout this report, although many women have dyspareunia, many do not seek medical treatment. Thus, the complaint of dyspareunia may be underreported if medical professionals do not make appropriate inquiries. In addition, although this patient was referred for dyspareunia and vestibulodynia, she was found to have postpartum constipation and SUI. Not only were these problems overlooked by the patient as being amendable, but they might also have been overlooked at medical appointments or not reported. For this reason, it is imperative that physical therapists who are skilled in treating such patients continue to educate other health care professionals and the community regarding the role of physical therapy in women's health. In doing so, strengthening, PFM coordination training, dilator use, manual therapy, bowel and bladder retraining, and abdominal strengthening were among the treatments that improved her PFM strength and coordination, desensitized the vaginal vault, eliminated PFM pain, normalized her bowel and bladder function, and promoted PFM relaxation with functional tasks such as defecation and intercourse. As seen in this case report, a thorough physical therapy examination and appropriate treatment led to positive outcomes.
Study Limitations
One limitation of this study is the use and interpretation of EMG. For example, although there is recommended electrode placement, spacing may vary with each use, and this can affect interpretation of results when comparing activity for the same individual across treatment sessions. 59, 72 Vaginal secretions as well as application of lubricant to the electrode can also affect results. 59, 72 In addition, there can be unwanted electrical activity or "noise" that can affect the recording of EMG activity. This noise can come from fl orescent lights, electric motors, and static electricity. This noise can be suppressed by design elements of the EMG device, depending on the equipment being used. 59, 72 Artefacts of cardiac and respiratory activity can also skew EMG readings. 59, 72 Furthermore, there are no standardized norms for EMG. 59 As EMG monitors muscle bioelectrical activity of the motor unit and not muscle contractility, strength and weakness cannot be directly interpreted from the results. 72 Electromyogram has fi ndings of both good reliability and predictability for different PFM conditions, while other reports have found that EMG does not correspond with palpation fi ndings of spasm or tone. 22 Another limitation of this study was the negligence of using quality-of-life questionnaires. Doing so would have also been a good way to capture this patient's improvement versus using the patient's informal report of improvement. The Functional Pelvic Pain Scale would have been a good questionnaire for this patient as it includes bowel, bladder, and sexual function. However, the reliability and validity of this test have not been reported. In addition, this patient's report of resolution of SUI and constipation would have been more objective if she were given a second bowel and bladder diary or the Constipation Scoring System. 128 Financial implications for CPP, including dyspareunia, are considerable and ever-increasing. According to the WHO, $881.5 million are spent each year on outpatient management for this type of pain in the United States alone. 5 WHO conducted a systemic review of worldwide literature on the prevalence of different types of CPP and concluded that there is a
